SUMMARY Twenty nine patients aged 15-35 years (mean 23) with tricuspid atresia and normally related great arteries were studied; 20 are alive. Ten patients who had had a Fontan operation (group 1) were compared with 10 patients with palliative shunts (9) or no surgery (1) (group 2). Patients were graded according to their ability to lead a normal life (ability index). Patients in group 1 tended to have a better ability index, a greater exercise capacity, and fewer social and extracardiac problems than those in group 2. The mean left ventricular ejection fraction measured by radionuclide angiography was the same in both groups. Arrhythmias were equally common in both groups; they appear to be age related and they occur independently of left ventricular function.
Increasing numbers of patients with tricuspid atresia are surviving to adolescence and adult life as a result of early palliative and reparative operations. Information about the late results is scarce and little is known of the medical and social problems that these patients encounter in adulthood. We have reviewed all patients with tricuspid atresia and normally related great arteries who attended the National Heart Hospital since 1965 and who survived beyond their fourteenth birthday. Procedures used for the management of complex heart disease are constantly changing and the survival of many of these adults is the result of pioneering efforts. We have examined the ability of such patients to lead a normal life in the long term.
Patients and methods
In 1985-86 we reviewed all patients with tricuspid atresia and normally related great arteries attending the National Heart Hospital since 1965 who survived to their fourteenth birthday. Patients were referred with complex problems from many centres and they represent a highly selected group. In all of them the diagnosis was confirmed by invasive investigation. In four cases a necropsy was performed. Twenty of the 29 patients (16 men) aged 16-35 years (mean 23) are alive and all except one attended for review. The records of the nine patients who died were scrutinised and the cause of death was determined.
Nineteen of the 20 survivors seen in had clinical examination, chest x ray, electrocardiogram, 24-48 hour ambulatory monitoring, symptom limited exercise test by the modified Bruce protocol, and cross sectional echocardiography. Left ventricular function was also assessed with equilibrium electrocardiogram gated radionuclide angiography.
We assessed the patient's ability to lead a normal life according to the index shown in fig 1. We paid particular attention to difficulties with employment, There are multiple coronary collaterals (arrows) arising from the left circumflex coronary artery. 
Quality of life
School and employment-Five of the 10 survivors had been so disabled in childhood that they had attended schools for the handicapped. Eight now work full time or are at college or school. One (case 7) had a problem with drugs and alcohol during adolescence but is now employed full time. Two patients cannot find employment; one of them (case 5) with a grade 3 ability index is awaiting further reoperation.
Marriage-Three patients (two men) have married; a woman (case 1) has no children, has had a nervous breakdown and is now divorced. The two men (cases 2 and 7) are married and have five normal children. Two unmarried women (cases 5 and 6) take the combined oral contraceptive pill without complication.
Driving and life insurance-All six patients who applied for driving licences have obtained them subject to review. Only one patient (case 2) has obtained 1) is slightly better than those who had palliative procedures (group 2). These marginal differences are reflected in better ability indices, greater exercise capacity, and fewer social and extracardiac problems. There is no difference, however, in left ventricular-ejection fraction between the two groups, nor in the incidence of arrhythmias, which are common in both groups and probably age related.
Despite measured limitation of exercise capacity and left ventricular ejection fraction, many patients in both groups lead nearly normal lives as judged by the ability index. In both groups marriage and interpersonal relationships have been more successful for the men than for the women. All the offspring are normal. No women have had children in this series and its seems unlikely that any could have a successful pregnancy at the present time. The need for reoperation in both groups is similar but could have been reduced in the Fontan group by more meticulous surgical technique and the avoidance of Dacron conduits. Mortality in groups 1 and 2 was similar and often occurred when operative procedures were performed on patients with left ventricular dysfunction, pulmonary hypertension, or small pulmonary arteries.
The ability index gives a more useful assessment of the quality of life and the ability to lead it than the New York Heart Association classification, which is the conventional assessment of disability and really measures effort tolerance. The ability index is based on a positive rather than a negative approach and reflects a patient's ability to adapt to his physical problems. Thus it assesses the "distress" caused by illness as well as effort tolerance and these two factors are important when judging the normality and quality of life. If left ventricular function is too poor cardiac transplantation is the only option. Those with palliative shunts will probably require both heart and lung transplantation because of pulmonary vascular disease and there will be difficulties with bleeding at the site of the previous thoracotomy. Whether patients in whom a Fontan procedure has been performed in childhood will do as well as those with palliative shunts remains to be determined. 
